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A selective voltmeter covering the frequency range: 100 
kHz—230 MHz. Sensitivity: 50 ~V—50 V full scale deflect- 
ion. Direct reading AM and FM modulation. Fully transist- 
orized battery or mains operated. 
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1. Description 


General. 

The Heterodyne Voltmeter Type 2006 is a transistorized, selective voltmeter 
for measuring RF voltages in the frequency range from 100 kHz to 230 MHz. 
It is provided with a meter circuit having a maximum sensitivity of 50 wV 
for full scale deflection when switched for measuring RF voltages. When 
switched for modulation measurements, there will be a full scale deflection 
for 80 % amplitude modulation (AM) or for a frequency swing of + 80 kHz 
frequency modulation respectively. 


Two different input impedances are provided: A cathode follower Input 
Probe having a high input impedance and an input terminal with a stan- 
dardized impedance cf 75 Q. 


It is a light weight, portable instrument, which can be operated from the 
mains or from a built-in nickel-cadmium storage battery. A unit for recharg- 
ing the battery is contained in the instrument. 


It is especially useful for measurements on: 
Antenna amplifiers and distribution systems for AM, FM and TV Receivers 
Transmitters 
Transceivers 
R.F. circuits 
LF. circuits 


The Heterodyne Voltmeter Type 2006 is particularly designed for measuring 
the amplitude of high frequency signals and determining the frequency as 
well as the percentage modulation. The measured frequency is indicated on 
a meter scale. Another meter indicates the amplitude of the measured RF 
voltage and the modulation. A loudspeaker provides an audible signal check. 


Input Probe. 

The miniaturized Input Probe (Fig. 1.1) contains a cathode follower stage and 
features the advantages of a high input impedance and easy handling due to 
its small outside dimensions. The input impedance is at 1 MHz greater than 
1 Megohm parallel to 8 pF. At higher frequencies the input impedance 
decreases such as to be 50 kQ at 30 MHz. At 100 MHz it is about 2.5 kQ and 
at 200 MHz it is about 400 2. When using the Attenuator described below 
the input impedance is greater than 10 kQ at 200 MHz (Cin = 2 pF). 

A Capacitive Voltage Divider is provided in order to extend the voltage range 
of the voltmeter. The attenuation of the Voltage Divider is 60 dB and the 
input capacity is as low as 2 pF. The Voltage Divider is made as a mechanical 
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Fig. 1.1. Input Probe and 60 dB Attenuator a, b and c: Adaptors. 


extension of the input probe (see Fig. 1.1). The connection from the input 
probe to the Voltmeter consists of a multicore cable, which also supplies the 
necessary anode and filament voltages for the cathode follower stage. At the 
terminating end, the cable is split in two, one for the power carrying leads 
and one for the signal leads, both supplied with BNC-connectors. The power 
lead connector can only be inserted in the PROBE POWER terminal on the 
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Fig. 1.2. Heterodyne Voltmeter Type 2006. Block diagram. 


front panel of Type 2006 while the signal lead connector can only be 
connected to the INPUT 75 Q terminal. The signal pin of the Probe itself can 
be unscrewed and replaced with a BNC conversion plug, for instance for 
calibration purposes, see also section OPERATION, p. 14. 


75 Q Input. 

The 75 22 INPUT can be used directly when a low input impedance is desired. 
In this case it will be necessary to use the included precision cable (AO 0048) 
to obtain correct measurements as the matching impedance is very critical. 
Every instrument is calibrated with the cable mentioned above before leaving 
the factory. (See Specifications regarding accuracy). 

Note: It must be remembered that the 75 2 INPUT is resistive and therefore 
it must not be connected to a higher DC voltage than 4 volts. 

Thus in cases where the DC voltage, if any, is unknown, use the Probe. 


Main Unit of Type 2006. 

A block diagram of Type 2006 is shown in Fig. 1.2. The input stage of the 
Heterodyne Voltmeter consists of an untuned mixer stage containing a PNP- 
transistor in “grounded emitter” configuration. The signal from a variable 
oscillator is supplied to the emitter while the collector circuit is tuned to 
the IF-frequency, which has been chosen to be 11.3 MHz. 
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Fig. 1.3. Bandwidth of the Heterodyne Voltmeter in BANDWIDTH switch 
position “Wide” and “Narrow”. 


By careful amplitude stabilization of the variable oscillator the conversion 
transconductance of the mixer is kept independent of frequency. To further- 
more ensure frequency stability the oscillator is temperature compensated 
and different oscillator components are used for different frequency ranges. 
Following the mixer stage is a crystal filter with a bandwidth of 2.5 kHz. 
This filter is shorted when the BANDWIDTH switch is set to “Wide”. 

From the filter the IF-signe] is fed into a 3-stage IF-amplifier via an emitter 
follower and a stepped attenuator stage. The IF-amplifier itself is stabilized 
by means of current feedback. The first stage of IF-amplification contains a 
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Fig. 1.4. FM-Discriminator and IF-Frequency Response (Wide) Characteristics. 
Oscilloscope setting: 
x: 130 kHz/cm. 
y: Discriminator curve: 100 mV/cm. 
IF-Frequency Response: 10 mV/cm. 


special diode-attenuator which is operated from the sensitivity controls 
marked CARRIER ADJ. and LS AND MOD. ADJ., on the instrument front 
panel, respectively. The diode voltage divider avoids different damping levels 
influencing the tuned stage. Actually the potentiometers marked CARRIER 
ADJ. and LS AND MOD. ADJ. only determine the working points of the 
diodes. Having passed the first two stages in the IF-amplifier the signal is 
“split” so that it is fed both to a Foster-Seeley type FM-detector, and to the 
third IF-stage for further amplification after which it is applied to a con- 
ventional AM-detector and peak indicating RF-meter. 

The demodulated signal is then selected for further amplification in a low 
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Fig. 1.5. Sensitivity of the Heterodyne Voltmeter Type 2006. 
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Fig. 1.6. Inherent Noise of the Heterodyne Voltmeter Type 2006 (50 uV range). 


frequency amplifier. Finally the signal is fed to a rectifier for meter detec- 
tion, or to a loudspeaker for aural detection. The absolute sensitivity of the 
Heterodyne Voltmeter Type 2006 can be checked by means of a built-in 
reference oscillator which supplies a highly stabilized voltage of 2.5 mV 
(+0.5 dB), 30 MHz to the terminal marked REF. VOLTAGE on the front 
plate. When the INPUT 75 2 terminal is connected, either directly or via the 
Input Probe, to the REF. VOLTAGE terminal the sensitivity check is readily 
performed. Possible adjustment can be made as described under “Operation”, 
p. 14. To allow the reference voltage to be independent of whether the 
oscillator is loaded by 75 Q2 or by the high impedance of the Input Probe, 
the output impedance at the REF. VOLTAGE terminal is less than 1 Q. The 
reference voltage will change by less than 2 % for a 0—50°C temperature 
variation. 

When using the probe an overall accuracy of the RF-meter of + 0.5 dB is to 
be expected in ranges 1, 2, 3, and 4. Better than + 1 dB in ranges 5 and 6 and 
better than + 1.5 dB in range 7. At the higher frequencies the attenuator 
must be employed if capacitive loading is not acceptable. 

However, this accuracy is achieved only for voltages well above the level of 
inherent noise in the Heterodyne Voltmeter. In Fig. 1.5 is shown typical 
curves of sensitivity and Fig. 1.6 shows the inherent noise for the Heterodyne 
Voltmeter. 

Input voltages around the noise level can be measured by comparison with a 
reliable standard signal generator. 

A limitation of the measuring range will occur at the lower frequencies of 
the input signal for which the corresponding oscillator frequency approaches 
the IF and tends to block the IF-amplifier. Consequently, the higher the 
frequency is, the lower the level of the measurable input voltage. As indicated 
in Fig. 1.5 this limitation is small compared with the frequency range of the 
instrument. 


Measuring at the IF-Frequency, 11.3 MHz. 

The sensitivity of the Heterodyne Voltmeter Type 2006 will change at fre- 
quencies just around 11.3 MHz, which is the center frequency of the IF- 
amplifier. Depending on the setting of the BANDWIDTH switch it will 
increase (Wide) or decrease (Narrow) as shown in Fig. 1.7a. At f = 11.3 MHz 
it is thus only possible to make measurements if the FREQUENCY RANGE 
switch is set out of position (between 7 and 1). The oscillator is then dis- 
connected, and the frequency response of the Heterodyne Voltmeter will be 
as shown in Fig. 1.7b when the BANDWIDTH switch is set in position 
“Wide”. As the sensitivity under these circumstances depends on the current 
amplification factor of the Mixer transistor, the Heterodyne Voltmeter must 
in this case be calibrated specially with a known signal voltage at 10.7 MHz. 


Rear Connection Jack. 
On the rear plate there is placed a 6-pinned jack to which the following 
internal connections are made: (Fig. 1.8) 
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Fig. 1.7. Sensitivity of the Heterodyne Voltmeter Type 2006 (typical curves) 
around the IF-Frequency 
a. BANDWIDTH switch in position “Wide” and “Narrow” respectively. 
FREQUENCY RANGE switch in position 2. 
b. BANDWIDTH switch in position “Wide”. 
FREQUENCY RANGE switch out of position. 


External Battery. 
The built-in battery is connected directly to the jack, pins 1 and 5. Therefore 
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Fig. 1.8. Rear Connection Plug. 
Pin 1: Battery voltage negative pole. An 6 volts external battery can be con- 
nected here. 
Pin 2: Output for external loudspeaker. 
Pin 3: An external meter can be connected here. 
Pin 4: “Ground” for loudspeaker and meter circuit. 
Pin 5: Battery. Positive pole. Connected to chassis. 


“Ground” 


the internal battery should be removed if an external battery is connected to 
the terminals. The external battery must have the pluspole connected to pin 5. 


LF-Output. 

The output for external loudspeaker connected directly across the LF- 
output should not be loaded with more than 60 Q, and in this case the fre- 
quency response is + 1 dB from 20 Hz to 20000 Hz. The LF output is found 
at pins 2 and 4. 


Meter Circuit. 

The terminals 3 and 4 can be used for connecting an external meter or ampli- 
fier. Pin 4 is connected to the chassis (“ground”) and pin 3 is connected to 
the meter circuit in series with a 63 kQ resistance. 


The Power Supply. 

The Heterodyne Voltmeter Type 2006 is designed for battery-operation. The 
battery is contained in the instrument and is of the nickel-cadmium storage 
type. It can be re-charged from a charging unit which is also contained in 
the instrument. 

However, the instrument can also be driven from power lines carrying 100 
— 115 — 127 — 150 — 220 — 240 volts AC, 50—400 Hz. Power consumption 
is about 15 watt. Adjustment for the various mains voltage is carried out at 
the back plate of the instrument cover. A disc indicates to which mains 
voltage the instrument is adjusted. The instrument is protected by a fuse 
which is inserted in the primary side of the power transformer. The fuse can 
be replaced from the back of the apparatus 

The battery has a charge of 3.5 Ampere-hours which corresponds to 8 hours 
of continuous operation of the unit with the Input Probe .When the Input 
Probe is not used the corresponding operating time of the unit is 16 hours. 
The power supply for the transistors is stabilized and the internal impedance 
is only a fraction of an ohm. A transistorized DC converter and voltage- 
doubling circuit is used to obtain the power mentioned above and the plate 
voltage for the cathode follower tube in the Input Probe. The converter 
frequency is approximately 20 kHz. 

It has been found convenient to give some sort of easy, visual indication of 
whether the instrument is switched for battery or mains voltage operation 
so that an unnecessary use of the battery is avoided. This is made by means 
of a neon-lamp. When the instrument is operated from the battery the light 
comes on at certain regular intervals, while during mains voltage operation 
the light is continuous. When recharging, only the meter lights are on. 

When it is desired to re-charge the battery the instrument is connected to the 
mains voltage and the POWER SWITCH set to position “Charge” (or “Line”). 
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Fig. 2.1. Control Knobs and Terminals of the Heterodyne Voltmeter Type 2006. 


METER AND 
LS SWITCH: This Switch is a function selector switch. It has 


five positions. An AM (amplitude modulation) and 
an FM (frequency modulation) position for carrier 
frequency measurements. One position for adjust- 
ment (“Adj.”) at modulation measurements, and 
finally an AM and an FM position for measuring 
AM and FM modulation respectively. The loud- 
speaker (LS) is only switched on when the selector 
switch is in one of the two “Carrier” positions. 


LS AND MOD. ADJ.: Loudspeaker and Modulation Adjustment Switch. 


When the METER AND LS SWITCH is in the 
“Carrier” positions the LS AND MOD. ADJ. knob 
controls the volume of the loudspeaker. With the 
METER AND LS SWITCH in the “Adj.” position 
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the modulation meter is calibrated by means of the 
LS AND MOD. ADJ. 

If the LS AND MOD. ADJ. is turned fully anti- 
clockwise the low frequency amplifier is switched 
off. 


This switch has five positions: 

The instrument is disconnected. 

The instrument is powered from the mains. Accord- 
ing to the mains voltage the proper voltage must be 
selected by the switch-fuse combination situated at 
the rear of the instrument. During the use of the 
instrument the built-in battery is recharged auto- 
matically. 

In this position of the POWER SWITCH the instru- 
ment is supplied from the battery. When the Input 
Probe is used the operating time without recharg- 
ing the battery is about 8 hours, and when the 
Input Probe is not used the operating time will be 
about 16 hours. 

In this position of the switch the instrument itself 
is disconnected but the battery is recharged. For 
instance the instrument can be left in this position 
over night and by the next morning the battery will 
be fully charged and the instrument is ready for 
a full days work “in the field” .(Recharge time: 
16 hours approx.). 

With the POWER SWITCH in this position the 
meter pointer should deflect to within the green 
area of the scale. If not, recharge the battery. 


This is a potentiometer used for calibrating the 
instrument as described under “Operation”, p. 14. 


A neon-lamp which gives a visual indication of 
whether the instrument is switched to battery or 
mains voltage operation. When operated from the 
battery the light comes on at certain regular inter- 
vals, while during mains voltage operation the light 
is continuous. 


A BNC connector from which the input probe is 
supplied with the necessary voltages. 


Standardized input for the Input Probe or a special 
precision cable delivered with the instrument. It 
must be noted that the INPUT 75 Q is a resistive 
input and when using the precision cable, it must 


REF. VOLTAGE: 
2.5 mV 30 MHz 


LIGHT: 


VOLTAGE RANGE: 


FREQUENCY RANGE: 


BANDWIDTH: 
“Wide”: 


“Narrow”: 


TUNING: 


not be connected to a higher DC voltage than 4 Volt. 
The maximum AC voltages allowed are: 


75 Q input 25 mV 
Probe 50 mV 
Att. + probe 50 V 


Note: The 75 Q input is only used for approximate 
and relative measurements. For absolute voltage 
measurements use the probe with attenuator if 
capacitive loading is not acceptable. 

A BNC connector to which the INPUT 75 Q is 
connected, either directly via the precision cable or 
via the Input Probe for calibration. A built-in 
oscillator delivers a voltage which is stabilized to 
better than 2% from 0—50°C. The output im- 
pedance is less than one Ohm. 

A push-button for scale-illumination when the 
instrument is supplied from the battery. 
Attenuator selecting the full scale meter pointer 
deflection to 50 wV, 500 wV, 5 mV or 50 mV. With 
the 60 dB Attenuator the voltage ranges will be: 
50 mV, 500 mV, 5 V and 50 V. If the amplitude of 
the input signal is unknown start from the 50 V 
full deflection and then increase the sensitivity 
until a suitable deflection is obtained on the meter. 
The position “Ref.” of the VOLTAGE RANGE 
switch is for calibration of the instrument. 

The figures engraved around this knob refer to the 
different frequency meter scales and cover the 
following frequency ranges: 

0.1 MHz— 6.0 MHz 

5.6 MHz— 15.0 MHz 

14.5 MHz— 30 MHz 

29 MHz— 52 MHz 

48 MHz— 86 MHz 

. 82 MHz—140 MHz 

7. 1832 MHz—230 MHz 

In the position “Wide” the 3 dB bandwidth is 
+ 100 kHz. This bandwidth should only be used for 
measurements at frequencies higher than 6 MHz. 
When set to this position a crystal filter with 
a bandwidth of + 1.25 kHz (3 dB) is switched in. 
This knob is used for frequency tuning and the 
frequency is indicated by the pointer of the fre- 
quency meter. The scale in use is indicated by the 
FREQUENCY RANGE switch. 
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3, Operation 


General. 


Check that the instrument is adjusted to the appropriate power supply 
voltage or if an external battery is used that the battery voltage is correct. 
It should be 6.3 volts + 0.5 volt. If the instrument is not adjusted to the 
appropriate mains voltage the necessary adjustment can be carried out by 
means of a screwdriver operated switch at the rear of the apparatus. The 
battery voltage is checked by switching the POWER SWITCH to position 
“Batt. Check”, whereby the instrument meter pointer should deflect to 
within the green area on the scale. 

When the POWER SWITCH is set to one of its positions “Line” or “Batt.” 
the neon lamp (ON) will come on. In the position “Line” it will be on con- 
tinuously but in the “Batt.” position it will come on with certain regular 
intervals. Also, when the switch is in position “Line” the instrument scales 
will automatically be illuminated. In position “Batt.”, on the other hand, it 
is necessary to press the push-button marked LIGHT on the front panel if 
scale illumination is desired. 


Reference Adjustments. 


Before the measurements are started the reference level should be adjusted 

as follows: 

. Set POWER SWITCH to “Line” or “Batt.” as described above. 

. Set FREQUENCY RANGE to position “4”. 

Set VOLTAGE RANGE to “Ref”. 

Set BANDWIDTH to “Narrow” or “Wide” as desired. 

- Set METER AND LS SWITCH to “Carrier” (AM or FM). 

. Connect the Input Probe or cable to the REF. VOLTAGE terminal. If the 
Input Probe is used the center pin of the Probe should be unscrewed and 
replaced by the special BNC-connector fitting the REF. VOLTAGE socket. 

7. Set the CARRIER ADJ. knob to around position 6. 

8. Adjust the TUNING knob to a frequency around 30 MHz for maximum 
meter pointer deflection. (Marked with a red line on the frequency 
scale). 

9. Adjust the CARRIER ADJ. knob until the meter pointer deflects to 
“2.5” (mV) on the upper meter scale. This point is marked by a red line 
on the scale, indicating correct adjustment. 

10. Disconnect the Input Probe or cable from the REF. VOLTAGE socket. 
If the Input Probe is used, the BNC-connector can be replaced by the 
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center pin. The instrument is now adjusted to the correct reference, and 
RF measurements can be carried out. 


Note: If the instrument is calibrated with the Input Probe and, for some 
reason, is to be used without the Probe or vice versa, a recalibration is 
necessary due to the attenuation in the Probe. 


RF Voltage Measurements. 


1B 


Set the VOLTAGE RANGE switch to its “50 mV” position. 

Note: If the RF Voltage to be measured is considered higher than 50 mV 
the attenuator should be applied to the Input Probe. 

Select BANDWIDTH, Wide or Narrow. In the FREQUENCY RANGE I 
(o.1—6 MHz) use only “Narrow” for precise measurements. 

Set the FREQUENCY RANGE switch to the desired range, and with the 
TUNING knob tune to the signal frequency. If no signal, then; 

Turn the VOLTAGE RANGE switch anticlockwise until a suitable de- 
flection is obtained on the RF-meter. 


. Fine adjust the frequency TUNING knob for maximum deflection on 


the meter. The LS AND MOD. ADJ. knob should be turned up when 
tuning is carried out to aid the identification of the signal. The RF 
voltage can now be read off the meter in conjunction with the VOLTAGE 
RANGE switch. 
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Fig. 3.1. Determination of an unknown frequency. 
Equal RF-voltage readings at 122.6 MHz and 100 MHz 
e.g. Signal frequency: 122.6 MHz. 


Due to the untuned input circuit, a signal applied to the Heterodyne Volt- 
meter will give a deflection on the meter for two different settings on the 
frequency scale. The freqeuncy difference between the two settings will be 
twice the IF, i.e. 22.6 MHz. This condition is valid for signals with frequencies 
between 22.6 MHz and 230 MHz. The frequency scale of the instrument is 
calibrated such as to be correct at the higher mode, i.e. the higher of the 
two readings on the frequency scale is the correct one. For the measurement 
or analysis of unknown frequencies the operation procedure should thus be 
continued as follows: 

6. Note the reading of the meter, when tuned in. 

7. Adjust the frequency scale pointer to a frequency which is 22.6 MHz 
above (or below) the frequency first found. Tune for maximum deflection 
and note this value. 

This is to ensure that it is the right signal which is found. The two readings 
must be of equal value and the distance between them 22.6 MHz. As mention- 
ed before it is now the higher mode which is the correct one (see Fig. 3.1). 
Note: The loudspeaker may often be of great help for the proper identifica- 
tion of the signals obtained under items 6 and 7. 


Modulation Measurements. 
When it is desired to measure the degree of modulation of a signal the 
carrier signal should be tuned in as described above. 

Then proceed: 

1. Set the METER AND LS SWITCH to position “Adj.”. 

2. Adjust the LS AND MOD. ADJ. knob for full scale deflection on the 
meter. (If full scale deflection cannot be oblained by means of the LS 
AND MOD. ADJ. knob, turn the VOLTAGE RANGE switch to a more 
sensitive range). 

3. Set the METER AND LS SWITCH to AM or FM depending upon the type 
of modulation to be measured. 

The reading on the meter is now, in the case of AM signals, directly the 
percentage of amplitude modulation, while in the case of FM-signals it is 
the frequency swing in kHz. 

When measuring AM modulation at modulation frequencies higher than 1 

kHz the BANDWIDTH switch should be set to “Wide”. When measuring FM 
modulation the BANDWIDTH switch should always be set to “Wide”. 


4, Applications 


General. 


The Heterodyne Voltmeter Type 2006 has been designed for selective measure- 
ments with a high degree of accuracy and sensitivity. This makes it a useful 
instrument in numerous applications. 

Furthermore the Heterodyne Voltmeter Type 2006 under special circum- 
stances can be used as a frequency analyzer and, when fitted with a calibrat- 
ed antenna (not manufactured by Briiel & Kjer) it can be used as a field 
strength meter as well. 

The latter two applications are a little more involved and must be carried 
out with great care, as the input circuit of the 2006 is untuned, and therefore 
sensitive to image frequency signals, signals of intermediate frequency, 
harmonics of the intermediate frequency generated by the detector, and also 
harmonics of the incoming signal generated in the converter transistor. 
Because the input is untuned, however, the mixer circuit could be designed 
to have a flat frequency response, making it possible to calibrate the instru- 
ment at one single frequency. With a tuned input, which will always have a 
different “Q” value at different frequencies, voltage calibration would have 
been required at every single frequency, and thus have made voltage measure- 
ments much more difficult and time consuming. 


Antenna Distribution System. 

Antenna Distribution Systems for receiving AM, FM as well as TV signals 
are very easily checked by means of the Heterodyne Voltmeter Type 2006. 
To ensure that the quality of the system is good enough it must meet certain 
demands. Among others can be mentioned: 


1. The system must give an adequate and, within certain limits, constant 
signal. 
The cross talk from one connection plug to another must be high. 


It must have a response to the incoming signal which satisfies the 
demand of quality. 


4. It must shield from local fields of noise. 


Re 1. Fig. 4.1 shows the Heterodyne Voltmeter used to check a signal voltage. 
The antenna is removed and a signal generator is connected to the input 
of the antenna amplifier. The signal generator is now tuned to a fre- 
quency in the range of the antenna system, whereby the signal output 
voltage at every connection plug of the system can very easily be 
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Fig. 4.1. Measurements on Antenna Distribution Systems. 


checked. To determine the amplification of the amplifier, the signal 
voltage can be measured first at the input and then at the output of the 
amplifier. 

If the system to be measured is a 75 2 system then the 2006 should be 
connected directly via the 75 Q precision cable delivered with the instru- 
ment to the connection plugs of the system. If the probe is used, the 
output of the antenna system must be loaded by its matching impedance. 
This is achieved most easily by connecting the probe in parallel to the 
receiver connected to the system, assuming that the receiver matches the 
system. Otherwise the measurement will not be correct due to loss and 
standing waves in the cables. 


Signal Generator Antenna Amplifier 


465442 
Fig. 4.2. Frequency Response of antenna amplifier. 
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Re 2. The cross talk can be measured when the signal generator is connected 
to one connection plug and the 2006 to another. 
From this measurement cross talk attenuation is found: 

signal voltage 

cross talk voltage oe 

Re 3. The intermodulation of the Amplifier in an Antenna distribution system 
can be measured with a set-up as shown in Fig. 4.3. Input and output 
must be loaded as prescribed by the supplier of the amplifier. The level 
of the input signal should not exceed that which corresponds to maximum 
intermodulation-free output voltage. Using the probe the output voltage 
from the amplifier is measured with the Heterodyne Voltmeter Type 2006 
across a load corresponding to the input impedance of the transmission 
lines. Maximum output voltage is the maximum voltage that the ampli- 
fier can deliver when the intermodulation between two signals of 
different frequencies inside the pass band should not exceed 1 percent. 
The measurement is carried out at frequencies where overloading is 
most probable. Attention should also be paid to the distortion in the 
2006 (see specification) which under extreme conditions could influence 
measurements. An input voltage as low as possible wil reduce the distor- 
tion caused by inter- and cross modulation in the input of the 2006. 


A = —20 log 


Amplifier 


Fig. 4.3. Set-up for measuring intermodulation in antenna amplifier. 


In Fig. 4.3 the two signal generators Sg 1 and Sg 2 have their outputs 
connected in parallel via a hybrid transformer (H) and an attenuating 
network (dB) to the antenna amplifier. The Heterodyne Voltmeter is 
connected to the output of the amplifier as described above. 

Sg 1 and Sg 2 are tuned to two frequencies which are both inside the 
passband of the amplifier but such a distance apart that the 2006 can 
separate the two signals (see Fig. 2.3). The BANDWIDTH should be set 
to “Narrow” and a Microphone Amplifier should be connected to the 
2006 to increase the accuracy of the measurement (see Fig. 4.15). The 
Attenuator (dB) is adjusted so that crossmodulation does not occur. Sg 1 
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and Sg 2 are set to the same peak voltage by means of the 2006. Sg 1 is 
set to square wave modulation while Sg 2 is unmodulated. 

The Heterodyne Voltmeter Type 2006 is then tuned to the signal of the 
unmodulated signal generator Sg 2 and switched to modulation measure- 
ments (see section 4: Operation). 

The amplitude of the total signal is increased (dB) until 1 % modulation 
is measured arising from the crossmodulation with the signal from Sg 1. 


Re 4. Sensitivity to noise through the mains can be measured with a set-up 
as shown in Fig. 4.4. 
The Heterodyne Voltmeter Type 2006 is connected to the measuring 
points A and B respectively via the 75 Q precision cable. The set-up 
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Fig. 4.4. Measurement of sensitivity to noise through the mains. 


Antennaplug 
loaded with 
the antenna 
impedance 
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Fig. 4.5. Set-up for measuring oscillator voltage on the antenna terminals of 
a radio receiver. 
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shown in Fig. 4.4 is used to check that a noise voltage from the mains 
is attenuated 40 dB at the output of the amplifier. If the voltage B is 
smaller than the voltage A this requirement is fulfilled. 


In Fig. 4.5 is shown a set-up for measuring the oscillator voltage on the 
antenna terminals. 


Automatic Recording of RF Voltages. 
At the rear connection plug pins 3 and 4 (4 is grounded) the DC voltage to 


To rear connection 
pin 3 and 4 


465446 
Fig. 4.6. Relative fieldstrength as a function of time. Set-up. 
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Fig. 4.7.. Recording of relative fieldstrength as a function of time. Measured 
indoor with a Room antenna. 
f = 97 MHz 
Paper Speed: 0.8 mm/sec. 
Writing Speed: 250 mm/sec. 
Low. Lim. Freq.: 50 Hz 
Rectifier Res.: DC 
Potentiometer: 25 dB 
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the meter of the 2006 is available (in series with a 63 kQ resistance). With 
the METER AND LS SWITCH in “Carrier” positions it is therefore possible 
to have the RF voltage recorded when the meter output mentioned above is 
connected for instance to the Level Recorder Type 2305. As the input re- 
sistance of the Level Recorder is about 18 kQ in the DC position of the 
RECTIFIER RESPONSE switch, and the output of the 2006 for full deflection 
of the meter pointer is about 3 volts in series with 63 kQ it means that there 
will be about 700 mV available at the Level Recorder input. 

In Fig. 4.6 is shown a set-up for measurement of the relative field strength 
as a function of time. The corresponding recording is shown in Fig. 4.7. A 
25 dB range potentiometer was used on the level recorder as the relatively 
small dynamic range of the detector does not allow greater variations than 


To rear connection plug 
pin 3. and 4. 


465448 


Fig. 4.8. Set-up for measuring directional characteristics of antenna. 
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25 dB to be recorded. To have the fieldstrength in V/m the antenna must be 
calibrated. 


Directional Characteristics of Antennas. 

With a set-up as shown in Fig. 4.8 the directional characteristics of antennas 
can be measured. For this type of measurement polar diagram charts QP 5102 
should be used on the Level Recorder. The antenna is mounted on the turn- 
able Type 3921, which is synchronized with the Recorder (see the instruction 
manual for the Level Recorder). Fig. 4.9 shows the directional characteristic 
of asimple dipole. Here too the antenna must be calibrated if the field- 
strength is desired in V/m. 


ut 
WSs 
ANS 


Fig. 4.9. Directional characteristic of antenna. 


Control of Signal Generator. 

Correction Curve. 

The high accuracy of the Heterodyne Voltmeter makes it possible to use it to 
check the output voltage of a signal Generator as shown in Fig. 4.10. 
However, it is very important that the matching impedance is correct. If it 
is not the standardized 75 Q so that the 75 Q precision cable can be used 
directly the signal Generator must be loaded with its matching impedance 
and the probe must be used for the Heterodyne Voltmeter. 
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Fig. 4.10. Checking the output of a signal generator. 
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Fig. 4.11. Correction curve. 
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As can be seen from the passage below the output voltage of a Signal 
Generator depends on the load, and this must be considered when making 
a calibration curve. Fig. 4.11 shows a calibration curve made for a Signal 
Generator with a 75 Q output impedance. It was measured with the 2006 
using the 75 Q precision cable, and the output voltage should thus agree with 
the attenuator setting if the attenuator had been exact over the whole range. 
Note: The Heterodyne Voltmeter Type 2006 is as mentioned before a 
selective voltmeter and therefore it will not give the same deflection as a 
diode voltmeter for the same signal if the signal is anything but a pure 
sinewave. This is because the diode voltmeter includes the harmonics of the 
signal. 


Output Impedance. 
If the output impedance of the signal generator is unknown it can be 
calculated in the following way (see Fig. 4.8). 


Rj Probe 


Voltage measured with 2006 
without Rp:V = V+ 
with Rp: V= Vp 
4654574 
Fig. 4.12. Determination of output impedance. 


The unloaded voltage (Vt) can be measured with the Probe. However, at fre- 
quencies higher than about 10 MHz the Attenuator should be used due to the 
loading effect of the Probe input impedance. Connecting a load (Rs) across 
the output of the signal generator will change the reading on the 2006 to Vs. 
Now it is found that: 


Rs 
, Wigs Pp ce Re X Ve volts 
which leads to: 
Ve 
R: = Rs (V, —1) 


Using the 75 Q precision cable and the 75 2 INPUT on the 2006, Rs = 75 Q. 


Ve 
Ri = 75 (Cy —1) Q 
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Nonlinear Distortion Conversion Scales 
Vao2 + ag? + ag? + .... an? 
Vai ag" a as4 bo. . s  Gat 


The harmonic distortion d in percent for sine-waves can be calculated from the number of dB the 
lie below the r.m.s. value of the complete signal containing the fundamental and all harmonics. 


92 2 2 aH. One 
Vao2 + ag2 + ag? + an 100 % 


Nonlinear distortion: d = 


x 100% = 
RMS value of complete signal 


individual harmonics 


Example: The harmonics of a signal are found to lie the following number of 
dB below the r.m.s. value of the complete signal. 


From scale A: the value X for the individual harmonics is found to, 
2. harmonic X, = 0.0016 


2. harmonic a, = — 68 dB 3. harmonic X, = 0.0064 
3. harmonic a, = — 62 dB 4. harmonic X, = 0.00025 
4, harmonic a, = — 76 dB >X = 0.00825 
From scale B it is now found that for >.X = 0.00825 the distortion d in % will be, 
d = 0.09 % 
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Fig. 4.13. Conversion scales for determinating the Distortion. 


Distortion and Harmonics. 

The selectivity of the 2006 makes it possible to measure the distortion of a 
signal. The amplitude of the fundamental frequency and the amplitudes of 
the harmonics are then measured separately with the 2006, and the distortion 
can be calculated from the conversion scales given in Fig. 4.13. 

When measuring distortion at frequencies lower than 6 MHz the BAND- 
WIDTH must be set to “Narrow” in order to make sure that the attenuation 
of the first harmonic is adequate. 

Furthermore, it is important that the fundamental of the signal does not 
exceed 50 mV thus overloading the input transistor (25 mV without probe). 
Fig. 4.14 shows the harmonics of a 12 MHz signal. 

As mentioned before, the distortion of the signal due to inter- and cross 
modulation in the input could influence the measurements of high input 
signals (see specifications). 
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465452 
Fig. 4.14. Harr@fonics of a 12 MHz signal. 
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Modulation down to 3 % (kHz). 

Fig. 4.15 shows how to measure modulations down to 3 %. As described in 
a previous section (3. Operation) the Heterodyne Voltmeter Type 2006 is 
calibrated for measuring modulation (AM or FM). If the degree of modula- 
tion is low the accuracy of the measurement can be improved by connecting 
a Microphone Amplifier Type 2603 to the rear connection plug (pin 2 and 4. 
4 being ground). 

The Microphone Amplifier is calibrated as described in the instruction book 
delivered with the instrument, and the knob setting should be: 

INPUT SWITCH is set to “Input Potentiometer”. 

RANGE MULTIPLIER: 0 dB. 

METER RANGE: 1 volt full deflection. 

With a signal with a relatively high degree of modulation (30—40 % (kHz)) 
the INPUT POTENTIOMETER of the 2603 should be adjusted, so that the 
meter reading (in volts) at the 2603 corresponds to the meter reading of the 
2006 (in %/kHz). 

Turning the METER RANGE switch on the 2603 one step anticlockwive (100 
mV full deflection) the degree of modulation can now be read from the meter 
of the 2603 directly. Full deflection corresponds to a modulation of 10% 
(kHz). : 

If desired the sensitivity of the 2603 can be increased further. It should, 
however, not be increased by more than 10 dB (RANGE MULTIPLIER) as the 
noise of the amplifiers themselves will then influence the measurements. 
Using the Audio Frequency Spectrometer Type 2112 instead of Type 2603 the 
noise can be reduced by measuring selectively. 


Rear Connection Plug 


RF- Circuit 


Modulated 
RF- Voltage 


Fig. 4.15. Set-up for modulation measurements. 


Probe 


Automatic Recording of Modulation. 

When desired the degree of modulation can be recorded automatically. Con- 
nect the RECORDER output of the Microphone Amplifier Type 2603 to the 
Level Recorder Type 2305 fitted with a linear potentiometer (ZR 0002: 
10—110 mV). 

The output voltage from the Heterodyne Voltmeter is taken from the rear 
connection plug via pins 2 and 4 (pin 4 is ggounded). 
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Fig. 4.16. Modulation frequency response of a signal generator. 


The Microphone Amplifier Type 2603 is calibrated as described previously. 
Using the lined paper (QP 1102, QP 0102 or QP 0402) the Level Recorder can 
now be calibrated to indicate modulations from 5 to 80% (kHz) with the 
METER RANGE switch in position “1 volt” full deflection. This is done with 
the INPUT ATTENUATOR SWITCH and the INPUT POTENTIOMETER of 
the Level Recorder. 


To rear connection plug 
pin 2 and 4 
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Fig. 4.17. Set-up for automatic recording of modulation . 
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It should be noted that for a high degree of modulation (70—80% (kHz)) the 
Recorder will record a modulation degree 2—5 % (kHz) too low owing to the 
nonlinearity of the meter detector. This has been compensated for in the 
meter circuit of the Heterodyne Voltmeter so that the meter indicates the 
correct degree of modulation. 


Fig. 4.16 shows the modulation frequency response of a signal generator 
modulated with a Beat Frequency Oscillator Type 1022. By connecting the 
BFO mechanically to the Level Recorder via a flexible shaft (UB 0041) and 
using frequency calibrated paper (QP 1123, QP 0123, QP 0423) it can be 
recorded automatically. Fig. 4.17 shows the measuring arrangement. 


With regard to synchronizing the recording paper with the BFO reference 
should be made to the instruction book of the BFO Type 1022 or of the Level 
Recorder Type 2305. 


Radiation from AM, FM and TV-Receivers. 

The Heterodyne Voltmeter Type 2006 can also be used for measuring the 
radiation from broadcast radio and television receivers. If more than just a 
relative measurement is desired it is recommended, however, to follow the 
methods of measurement described in Publication 106 (1959) from the Inter- 
national Electrotechnical Commission (I.E.C.). 


The Heterodyne Voltmeter Type 2006 Used as a Field-Strength Meter. 

The Heterodyne Voltmeter Type 2006 may be used as a field-strength meter if 
it is calibrated with an antenna in a known electrical field and the frequency 
of the field to be measured is known. A frame antenna should be used for 
the lower frequencies and although it may also be used for the higher fre- 
quencies, i.e. for frequencies higher than about 50 MHz, it is just as con- 
venient to use a dipole-antenna. When calibrating the antenna should be 
placed about four metres above ground. 


If calibration is not possible a dipole antenna made of two telescopic 
antennas mounted together can be used for the frequency range from about 


50 MHz to 230 MHz, and should be adjusted to be Ty long (Fig. 4.18). 


Connect the antenna to the Heterodyne Voltmeter Type 2006 after having 
calibrated the instrument as described in section 3. 

The connection should be made by connecting a resistor of 75 Q across 
the end of the antenna cable (matched) and then measure the voltage across 
this resistor by means of the probe. Tune to the signal frequency with FRE- 
QUENCY RANGE switch and TUNING knob. Turn antenna to maximum 
response. 


Note: The antenna should be about 3—4 metres above the ground. 
Read the RF voltage V, indicated of the 2006. 
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A 
Fig. 4.18. Correction factor, K(f) for tuned, dipole. 
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Find the correction factor, K(f), corresponding to the measuring frequency 
(Fig. 4.18). The electrical field-strength is then found from: 


E = K(f) X V_ volt/meter. 


Note: This measuring result is reached on the assumption that the electrical 
field is homogeneous and that the antenna is ideal. Therefore, an absolute 
accuracy higher than +3 dB should not be expetced. However, as this 
accuracy will be sufficient in most cases, the method proves to be quick 
and simple as the 2006 needs only one calibration covering the whole fre- 
quency range. So when changing frequency only the antenna need to be 
adjusted. 

A dipole antenna becomes inpractical for measurements at frequencies lower 
than about 50 MHz because of the length that would be required. For these 
lower frequencies therefore, it will be found to be much more convenient to 
construct a frame antenna and calibrate it in a known field. It should be 
mentioned here that should a higher accuracy than + 8 dB be required then 
the method of calibrating the antenna in a known field, whether it be frame 
or dipole, should be adapted. Furthermore it should be noticed that the Hete- 
rodyne Voltmeter Type 2006 only can be used as a fieldstrength meter when 
the fieldstrength of the measured signal is strong compared to the other 
signals at the measuring position. This is to be sure that noise and false 
signals from image—and cross modulation do not interfere with the measure- 
ment. 
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Frequency Range: 


Voltmeter Range: 


Input Impedance: 


Intermediate Frequency: 


Bandwidths: 


Frequeney Accuracy: 


Voltage Accuracy: 
(With probe) 


Modulation Accuracy: 


Meter: 


5. Specifications 
100 kHz—230 MHz in 7 ranges. 


With probe and without input attenuator full meter 
pointer deflection for 50 wV, 500 wV, 5 mV and 
50 mV. With 60 dB attenuator: 50 mV, 500 mV, 5 V 
and 50 V. 

Max. 25 mV without probe. 


Without input probe: 75 2 (unsymmetrical). 

With input probe: 5 MQ paralleled by 5 pF at 1 
MHz and 400 Q paralleled by 5 pF at 200 MHz. 
With input attenuator connected the impedance is 
greater than 10 kQ parelleled by 2 pF at all fre- 
quencies. 


11.8 MHz. 


“Wide”, +100 kHz (—8 dB points). This bandwidth 
should only be used during measurements at fre- 
quencies higher than 6 MHz. 

“Narrow”, + 1.25 kHz (—3 dB points). 


21 ona= 20) kez. 

Ranges 1, 2, 3, and 4: + 0.5 dB 
Ranges 5 and 6: ZA 1OcdB 
Range 7: +15 dB 
See Fig. 1.5. 


For ranges 6 and 7 use 60 dB attenuator to reduce 
input capacity if necessary. (Without the probe the 
instrument is only used for approximate or relative 
voltage measurements). 


2 % of full scale deflection (looo Hz). 
30 Hz — 8 kHz, 40 % AM Modulation 
+o0.5dB 2 30 Hz — 40 kHz, +40 kHz FM Modula- 
tion 


Mirrored scales for accurate reading. Scale cali- 
brated from —10 to 14 dB and 0—5 volts. 
Modulation scales: 0—80 % AM, 0—80 kHz FM. 
The meter can be illuminated when desired. 
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Audible Control: 


Reference Voltage: 


Inherent Noise: 


Distortion: 


Power Supply: 


Dimensions: 
2006 A: 


Weight: 


Accessories Included: 
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Built-in loudspeaker to be used for both AM and 
FM. 


2.5 mV (+0.5 dB), 30 MHz from built-in oscillator. 
The reference voltage is stabilized to better than 
2% from 0—50°C. Better than 1% for +10% 
change in mains voltage. 


Less than 2.5 wV when using Probe and bandwidth 
“Narrow” (see Fig. 1.6). 


Typical with Probe 75 Q input 
1 % at 31.5 mV input 1% at 15 mV 
o.1 % at 4.0 mV input 0.1 % at 2 mV 


Built-in storage battery with associated charging 
unit. The instrument can be operated from this 
battery or directly from the mains. Mains voltages 
of 100—115—127—150—200 or 240 volts AC, 50— 
400 Hz can be connected. The instrument can be 
operated from an external battery (6.2 volts) con- 
nected to the rear connection jack, pins 1 and 5 
(5 is the + pole). 

Power consumption is 15 W approx. 

Input Probe: 2 W approx., scale-illumination: 3 W 
approx., recharging unit 5 W approx. 

Charging time for totally discharged batteries is 
about 16 hours. 


Height: 28 cm (11”), Width: 38 cm (15”), Depth: 
15 cm (6”). 

The instrument can also be supplied in a mahogany 
case as Type 2006 B. 


2006 A: 9 kg (20 Ibs). 
2006 B: 12 kg (26 lbs). 


1 Input Probe ZC 0006 
1 Attenuator (—60 dB) ZF 0003 
1 Precision Cable (75 2) AO 0048 
2 Adaptors JL 0029 
1 Testpin UA 0124 
1 BNC connector JP 0029 


Fuses and Lamps. 


et We ot D 


Nm temk at Amptiter «=» - BOOG.2 


valid from serial no. 142171 


2.1. D.C. Voltages 


POWER SWITCH: "Line" V22, emitter : =~ 4.5 = -5.5V 
ae naan ene Scr) V3,collector : -20 - -25 V 
Between midpoint R3, R4 and ground: -10 - -12.5 V 


Zsoe Sensitivity 


METER and LS SWITCH:"Mod.AM" Connect the Oscillator type 1022 to potentiometer P8a. 
a ee] 
eo Pee et 0" Increase the input voltage at looo Hz until full scale deflection on type 2006. 


Check the input voltage: 8 - 10 mV. 


2.3. Frequency Response 


METER and LS SWITCH:"Mod.AM" Connect the Oscillator type 1022 to potentiometer P8a and adjust the input 
POWER SWITCH:"Line" voltage at looo Hz for a 10 dB deflection on type 2006. 


ST ISS Change the frequency from 30 - 20000 Hz. 


Deflection on type 2006: 10 dB 
Tolerance: - 0.5 dB 


2006.2 - 10.65 


BRUEL & KJAR 
Neerum - Denmark Service Instructions 2 O O ‘e} 


Heterodyne Voltmeter 


Consisting of: 


Power Supply and Ref.Osc. 2006.1 


AF Amplifier 2006.2 
IF Amplifier 2006.3 
Oscillator and RF Stage 2006.4 
Position of Components 2006.5 
Parts List 2006.6 
Circuit Diagram 2006.7 


Removal of the Metal Case 

After removing the four threaded retainers at the back of the instrument, it is possible to slide the chassis and the front panel out 
of the case. 

Trouble Shooting 


If the reason for a fault is not an obvious one such as a faulty transistor, broken down resistor, blown or disconnected fuse etc., 
then first test the voltages of all the transistors and compare them with the voltages shown in the circuit diagram in order to loca - 
lize the defect. Should this method of finding the fault prove unsuccessful, thencheck the instrument by adopting the method de- 
scribed in the adjustment procedure. When the trouble has been found and remedied, the voltages and adjustments which are in - 
fluenced by the remedy must be rechecked. 


The jtolerdnces stated in the instructions can only be used as a guide for adjustment and control, but any deviations must not be 
corrected without being sure that the tolerances of the instruments used for making the adjustment are so small as to have no influ - 
ence on the measurements. 


The instructions in this Manual are given purely as a guide to the service of equipment with minor faults. Some faults, as f.i. small 
deviations in tolerances require for their correction special control equipment and extensive experience, and in these cases it is 
necessary to send the instrument to the factory. 


Spare Parts 


Please state type- and serialnumber of apparatus when spare parts are ordered. 


Instruments necessary for service and repair. 

Multimeter (20 kQ/V-=) 

Beat Frequency Oscillator Type 1022 

Heterodyne Voltmeter Type 2006 

Signal Generator 0.1 - 230 MHz with AM, FM Modulation 


Oscilloscope. Sensitivity for Y-amplifier better than 1 mm/mV. 


2006. - 10.65 


BRUEL & KJAR 
Neerum - Denmark Power Supply and Ref. Osc. 200 6G. 1 


valid from serial no. 162809 


1.1. D.C. Voltages 


a. POWER SWITCH: "Line" V1 emitter : -6.2 - -7.0V 
Across C4 : -6.2 = -7.0V 
"C48 : 100 - 115 V 

m CIS : -16V. If necessary adjust P4. 


Probe Power -6 V : -6.2 - -7.0 V 
be u  +50V: 49 = 57V 


b. POWER SWITCH to "Batt". Check that the D.C. voltage across C15 is constant -16 V for battery voltages 
between 5.5 and 7.3 V. 

c. POWER SWITCH to "Batt.check" The meter should deflect to the lower green murk for a battery voltage of 
a5) Wi 


If not, adjust P 7. 


2006 2006 
(Test Instrument) 


1.2. Reference Oscillator 

POWER SWITCH: "Line" Check the reference signal: 2.5 mV, 30 MHz. 
PTAC BANC ERef The frequency can be adjusted by means of the iron core in ZS 0085. 
"The voltage can be adjusted by means of C163. 


D.C. voltage across C25: -o.5 - -10V. 


2006.1 - 4.66 


? Mate clr IF Amplifier 2 O O 6 -3 


valid from serial no. 222631 Sheet 1 


) Great care must be taken when repairing the IF amplifier. Always switch the instrument off before the screening cans on the IF fil- 
ters are removed. It is normally not necessary to readjust the IF amplifier after replacement of components situated under the first 
screening can. If a filter is found to be defective, repair it and adjust this filter only. 


Max. input voltage without cathode follower: 25 mV. 


3.1. D.C. Voltages 


POWER SWITCH:"Line" across R35: -2 - -2.4V 
V13, emitter : -2 - -2.4V 
across R37 : -2 - -2.4V 


MN OR29 1.8 = = 2 4V 
"R30 os =1.8 ~ -2.4 V 


between midpoint R17, 39 and ground: -2 - -2.4 V. 


HF Generator Z ets 


3.2. Sensitivity 
BANDWIDTH:"Wide" Input signal: 11.3 MHz unmodulated. 
METER and LS SWITCH:"Carrier. AM" 
VOLTAGE RANGE:"5 mV" 

POWER SWITCH:"Line" Input voltage: approx. 1 mV. 
CARRIER ADJ. :"10" 

FREQUENCY RANGE:;"4" 
TUNING:"Fully counter clockwise" 


Adjust the input voltage for full scale deflection on type 2006. 


If the sensitivity is too low, connect the signal generator to C87 and check 
the sensitivity of the IF amplifier without "Mixer". 


If the input voltage: 50 pV gives full scale deflection on type 2006 the mixer 
must be defective, check item 4.5. 


j-------- -3 dB 
. ; 0B 
50 Hz Output 2006 Y-Ampl. X-Ampl. Tee 
s f - 100 kHz f +100 kHz 
HF Generator Oscilloscope fc) £54 co 
11.3 MHz 
3.3. IF Curve 
BANDWIDTH:"Wide" a. Check of IF curve. 
. METER and LS SWITCH:"Carrier. AM" Input signal: 11.3 MHz Modulation swing + 500 kHz 
) VOLTAGE RANGE:"5 mV" Modulation frequency 50 Hz (60 Hz) 
Spe on . 
ee yn ibe Increase the input voltage until an IF curve can be seen on the oscilloscope . 
FREQUENCY RANGE:"4" Do not adjust any filter without being sure that the filter in question is out. of 
TUNING:"Fully counter clockwise" tune. 


2006.3 - 1.68 


3.4. 


3.5. 


3.6. 


FM Discriminator 


BANDWIDTH:"Wide" 

METER and LS SWITCH:"Carrier. FM" 
VOLTAGE RANGE:"5 mV" 

POWER SWITCH:" Line." 

CARRIER ADJ. :"10" 

FREQUENCY RANGE;"4" 
TUNING:"Fully counter clockwise" 


Distortion 


BANDWIDTH:"Wide" 

METER and LS SWITCH:"Mod. AM" 
VOLTAGE RANGE:"5 mV" 

POWER SWITCH:"Line" 

CARRIER ADJ. :"10" 

FREQUENCY RANGE:"4" 
TUNING:"Fully counter clockwise" 


Bandwidth Selector 


BANDWIDTH:"Narrow" 

METER and LS SWITCH:"Carrier.AM" 
VOLTAGE RANGE:"5 mV" 

POWER SWITCH:"Line" 

CARRIER ADJ. :"10" 

FREQUENCY RANGE:"4" 
TUNING:"Fully counter clockwise" 


BANDWIDTH to "Wide" 


2006.3 - 1.68 


b. Check of bandwidth. 


Input signal: 11.3 MHz unmodulated. 
Adjust the input voltage for a 10 dB deflection on type 2006. 


Change the frequency around the center frequency and note the frequency 
where the deflection is decreased by 3 dB. 


Bandwidth: 200 kHz ~ 10 kHz. 
If necessary adjust C160 and C161. 


t 
f_ = 100 kHz f + 100 kHz 
° ° 


f 
° 
11.3 MHz 


Input signal: 11.3 MHz, Modulation swing: £500 kHz. 
Modulation frequency: 50 Hz (60 Hz) 


Increase the input voltage until the discriminator S-curve can be seen on the 
oscilloscope. 


If the curve is unsymmetrical, adjust the iron cores in ZS 0079. 


Input signal: 11.3 MHz, Modulation degree: 80% . 
Modulation frequency 50-looo Hz. 


Adjust the input voltage for full scale deflection on type 2006. 


The AF frequency curve seen on the oscilloscope must not be distorted. 


Input signal: 11.3 MHz unmodulated. 


Fine adjust the frequency to max. deflection and adjust the voltage for a 
10 dB deflection on type 2006. 


Deflection on type 2006: 10 dB 
Tolerance: + 0.25 dB 


Rewn-bemot tt Ampttter =», BOOG.3 


valid from serial no. 222631 Sheet 2 
3.7. Modulation 
a. BANDWIDTH:"'Wide" Input signal: 11.3 MHz, Modulation degree: 30%. 
METER and LS SWITCH:"Mod. Adj." Modulation frequency: 400 Hz. 
VOLTAGE RANGE:"5 mv" Adjust:"LS and Mod.Adj." to full scale deflection on type 2006. 


POWER SWITCH:"Line" 
FREQUENCY RANGE:"4" 
TUNING:"Fully counter clockwise" 


b. METER and LS SWITCH to "Mod. AM" Deflection on type 2006: 30% 
Tolerance: = 2% of full scale deflection (0-80%) 
If necessary adjust P2. 


c. METER and LS SWITCH to "Mod. Adj." Input signal: 11.3 MHz, Modulation swing: £30 kHz. 
Modulation frequency: 400 Hz. 


Adjust "LS and Mod.Adj." to full scale deflection on type 2006. 


d. METER and LS SWITCH to "Mod. FM" Deflection on type 2006: 30 kHz. 
Tolerance: + 2% of full scale deflection (0 - 80 kHz) 
If necessary adjust P3. 


Rear view of switch VOLTAGE RANGE 


HF Generator 


3.8. Voltage Range 


a. BANDWIDTH:"Narrow" Input signal: 2 MHz unmodulated. 
METER and LS SWITCH:"Carrier. AM" 
VOLTAGE RANGE:"50 pV" 

POWER SWITCH:"Line" 
CARRIER ADJ. :"10" 
FREQUENCY RANGE:"1" 
TUNING:"2 MHz" 


b. VOLTAGE RANGE to "500 pV" Increase the input voltage 20 dB. 
Deflection on type 2006: 10 dB 
Tolerance: + 0.2 dB 
If necessary adjust C167. 


c. VOLTAGE RANGE to "5 mV" Increase the input voltage 20 dB. 
Deflection on type 2006: 10 dB 
Tolerance: + 0.2 dB 
If necessary adjust C166. 


Adjust the input voltage for a 10 dB deflection on type 2006. 


d. VOLTAGE RANGE to "50 mV" Increase the input voltage 20 dB. 
Deflection on type 2006: 10 dB 


Tolerance: 0.2 dB 
If necessary adjust C165. 


2006.3 - 1.68 


BRUEL & KJAR 
Noerum - Denmark Oscillator and RF Stage 2 O O 6 2 a 


valid from serial no. 162809 


Except for components in tuned circuit, transistor V2] and diode Q25, all components can be replaced without readjustment. If a 
filter is found to be defective repair it and adjust this filter only. Whenever transistor V21 and diode Q25 is replaced it is necessary 
to readjust all the filters ZS 0065 - 0071. 


Max. input voltage without cathode follower: 25 mV. 


4.1. D.C. Voltages V10, emitter: -2 - -2.5V. 
across C79 :-16V. 
across C109: min. -2 V 


HF Generator 2008 Hole for adjustment of filters ZS 0065-0071 


4.2. Adjustment of Frequency Scale 


BANDWIDTH:"Wide" Set FREQUENCY RANGE in the required position and turn TUNING to the 
METER and LS SWITCH:"Carrier. AM" lowest frequency mark on the scale (not the scale beginning mark). 
VOLTAGE RANGE:"5 mV" ; : « ; 

POWER SWITCH:"Line" Adjust the frequency of the input signal to max. deflection and the voltage 


to half scale deflection on type 2006. (Switch BANDWIDTH to "Narrow" for 
FREQUENCY RANGE in position "1". 


Tolerance of the frequency scale: 2% 


CARRIER ADJ. "10" 


If not adjust the iron core in one of the filters ZS 0065 - 0071 according 
to the position of FREQUENCY RANGE to max. deflection on type 2006. 


1 If transistor V 21 has been replaced, check the frequency scale at the high 
end. 


Tolerance: + 2% 


If the frequency scale is out of tolerance at the high end for all positions 
of the FREQUENCY RANGE, adjust C168. 

The capacitor is located under the tuning capacitor, and can be adjusted after 
the bottom plate has been removed. 


4.3. Frequency Response 


a. BANDWIDTH:"Narrow" Check the frequency response with cathode follower. 
METER and LS SWITCH:"Carrier. AM" 
VOLTAGE RANGE:"5 mV" 

POWER SWITCH:"Line" 
CARRIER ADJ. :"10" 
FREQUENCY RANGE:;"1" 


Tolerance for frequency: o.1 - 6 MHz: t o.5 cB. 


b. BANDWIDTH:"Wide" Tolerance for frequency: 6 - 54 MHz: $0.5 cB 
FREQUENCY RANGE in 54. = 120 MHz: £1.0 dB 
all other positions 120 - 230 MHz: +1.5 dB 


The frequency response can be adjusted by moving the coupling coil toor from 
the oscillator coil. Do not try to correct small deviations in tolerances. If 
necessary to adjust, bear in mind that just a little movement of the vinding has 
a great influence on the frequency response. 


2006.4 - 4.66 


4.4, 


Cathode Follower 


4.5. 


BANDWIDTH:"Wide" 


METER and LS SWITCH:"Carrier. AM" 


VOLTAGE RANGE:"Ref." 
POWER SWITCH:"Line" 
FREQUENCY RANGE:"4" 
TUNING:"30 MHz" 


Check of the Gain 


4.6. 


. BANDWIDTH:"Wide" 
METER and LS SWITCH:"Carrier. AM" 


BANDWIDTH:"Wide" 


METER and LS SWITCH:"Carrier. AM" 


VOLTAGE RANGE:"Ref." 
POWER SWITCH:"Line" 
FREQUENCY RANGE:"4" 
TUNING :"30 MHz" 


Noise 


VOLTAGE RANGE:"Ref." 
POWER SWITCH:" Line" 
FREQUENCY RANGE:"4" 
TUNING:"30 MHz" 


- BANDWIDTH to "Narrow" 


FREQUENCY RANGE to "1" 
TUNING to "o.1 MHz" 


2006.4 - 1.66 


Connect INPUT direct to REF. VOLTAGE and adjust "Carrier Adj." to 10 dB 

deflection on type 2006. & 
Connect the cathode follower to REF. VOLTAGE. 

Deflection on type 2006: 3.5 dB 

Tolerance: + 1 dB 


Hole for adjustment 
of ZS 0087 


Connect the cathode follower to REF. VOLTAGE. - 


By tuning "Carrier Adj." to"10" min. 10 dB deflection on type 2006 shouldbe 
obtained. If not, adjust the iron core in ZS 0087 to max. deflection. 
If the gain is too low, measure the signal on C87, this should be approx. 12 mV. 


Connect the cathode follower to REF. VOLTAGE and adjust "Carrier Adj." 
for a deflection on type 2006 to the red mark. 


Disconnect the cathode follower and turn VOLTAGE RANGE to "50 pV". 
Deflection on type 2006: approx. 5 pV 


Connect INPUT direct to REF. VOLTAGE and adjust "Carrier Adj." for a de- 
flection on type 2006 to the red mark. VOLTAGE RANGE in position "Ref". 


Disconnect INPUT and turn VOLTAGE RANGE to "50 pV". 

Deflection on type 2006: approx. 1 pV 

Check again the noise level (pick-up from oscillator) @ 
Deflection on type 2006: approx. 5 pV 


Position of Components 2 O O 6 a 5 


BRUEL & KJAR 
Neerum - Denmark 


~ 


2006.5 - 3.67 


o- 


BRUEL & KJAR 


Naerum - Denmark 


POTENTIOMETERS: 


P 2-4 Trimmer wire 

P7 My 150 kQ lin 

P8 Meter and LS Adj. carbon 1-MQ lin + 
50 kQ log + 
Switch 

Pio Carrier Adj. carbon 1 MQ lin 


2006.6 - 1.68 


CIRCUIT COMPONENT TYPE 

DIAGRAM 

REF. 

CAPACITORS: 

C 2-5 Electrolytic 100 pF/ 15 V 
bey R 2 uF/ 70 V 
en 3 8 F/ 40 V 
C12 : 2 x 1000 yF/ 25 V 
C13 ; 64 pF/ 64 V 
C 15-17 250 pF/ 25 V 
C 20-25 a 50 uF/ 25 V 
C 30,31 Ceramic 2 nF/125 V 
C32 - 100 pF/400 V 
C33 " 2,7 pF/400 V 
C34 " 39 pF/400 V 
C35 " 68 pF/400 V 
C 36 " 60 pF/400 V 
C37 ul 80 pF/400 V 
C38 : 200 pF/400 V 
C39 i‘ 140 pF/400 V 
Cc 40 Trolitul 400 pF/125 V 
C4 Ceramic 330 pF/400 V 
C 42 Trolitul 400 pF/125 V 
C43 Ceramic 470 pF/400 V 
C 44 " 10 pF/400 V 
C 47-48 e 10 pF/500 V 
C51 " 10 pF/400 V 
C 52,53 i 200 pF/400 V 
C54 " 500 pF/500 V 
CG 55-57 ve 1 nF/500 V 
C 59,60 5 nF/125 V 
C 68,69 : 2,2 nF/500 V 
C 79-81 aI 47 nF/ 30 V 
C 82 0,47 pF/ 12 V 
C 83-120 , 47 nF/ 30 V 
C122 i 390 pF/400 V 
€ 123 4 47 nF/ 30 V 
C 125,126 Polyester 0,47 wF/250 V 
GiZ7 Paper 5 nF/300 V 
C 128,129 Polyester 10 nF/250 V 
C130 " 0,1 pF/160 V 
C 132,134 be 1 pF/160 V 
€137 Electrolytic 64 yF/ 64 V 
C 140 Trolitul 100 pF/125 V 
C 142 Ceramic 200 pF/400 V 
C 143-149  Trolitul 220 pF/125 V 
C 150 400 pF/125 V 
C 152 a 33 pF/125 V 
C 160,161 Trimmer 4,5-20 pF/160 V 
C 163 s 0,5-2,5 pF/500 V 
C 165-167 " 0,8-6 pF/400 V 
C 168 " 0,7-3 pF/1000 V 
C170 st 3,5-25 pF/650 V 
C 180 Ceramic 1,8 pF/400 V 
C181 " 2,7 pF/400 V 
C 241 ut 470 pF/400 V 
SWITCHES: 

N5 Light 

O1 Bandwidth 

O2 Meter and LS switch 

O03 Voltage Range 

O4 Power Switch 


10 kQ lin 


Parts- 
valid from serial no. 222631 


STOCK 
REFERENCE 


List 


CIRCUIT 
DIAGRAM 
REF. 


RECTIFIERS: 


Q5 
Q7,8 
Q9? 

Q 10-13 
Q 15-20 
Q 22 

Q 24 
Q25 

Q 27-29 
Q 31,32 
Q 34 
Q35 

Q 40 

Q 41,42 
Q 43 


RESISTORS: 


COMPONENT TYPE 


Germanium diode 


Silicon 

u 

u 
Germanium 

au 
Silicon 
Germanium 
Silicon 


" 


Zener 
" 
Stabistor 


Zener 
" 


Carbon Film 


100 V/ 10mA 
200 V/ 40 mA 
50 V/ 0,6 A 
1200 V/o,15 A 
45 V/ 100 mA 
25 V/ 110 mA 
200 V/ 40 mA 
108 V/ 30 mA 
50 V/ 0,6 A 
200 V/ 0,6 A 
6,2V/ 34mA 
5,5 V/ 40mA 
6 V/ 150 mA 
6,8 V/ 30mA 
6,6V/ 10 mA 
10% 150 Q 
C 27 Q 
0 See) 
5% 30 Q 
10% 40 2 
5% 50 2 
10% 75 Q 
“315 Q 
ihe | yee 
10% 100 Q 
fait). 2) 
"300 Q 
" 330 Q 
"335 9 
" 500 2 
" 1kQ 
"500 Q 
2% 525 Q 
10%  1kQ 
2% 1,2 kQ 
10% 1,5 kQ 
" 2 kQ 
5% 3,5 kQ 
" 3 kQ 
" 34 kQ 
t 4 kQ 
" 5 kQ 
- 6 kQ 
t 8 kQ 
10 kQ 
“ 12 kQ 
: 13 kQ 
" 14,5 kQ 
t 18 kQ 
z 25 kQ 
30 kQ 
4 40 kQ 
y 25 kQ 
4 63 kQ 
"975 kQ 
"500 kQ 
u 4MQ 
50 Q 
"150 Q 
oa NG 
f 2710 


2006.6 


STOCK 
REFERENCE 


RA 0001 
RA 0006 


RA 0006 


CIRCUIT COMPONENT TYPE STOCK CIRCUIT COMPONENT TYPE STOCK 
DIAGRAM REFERENCE DIAGRAM REFERENCE 
REF. REF. 
RESISTORS: MISCELLANEOUS: 
R110 Wire 5,5W 10% 22 Q  RX0311 Attenuator ZF 0008 
R 120 Carbon Film 0,2W " 4,7MQ RA 0006 Bakelite knob 25 mm SN 0701 
R195 " " V3 WwW " 225 kQ Bakelite knob 30 mm SN 0814 
R 200 " " " " 200 Q Bakelite knob 50 mm SN 1003 
R210 " " 0 " 10 kQ Batteries QB 0008 
R 220 " u " n 1 kQ Cabinet, metal KQ 0023 
Cabinet, wood KA 2006 
TUBE, TRANSISTORS: Cathode Follower ZC 0006 
Seis a wa ae Coaxial cable with BNC jacks AO 0048 
V1,2 Germanium Transistor 2N554 VB 0023 Frequency drive cord. DX . 0003 
V 3,4 ; } ASY 27-29 VB 0025 Jack, BNC Coaxial, 75 Q JP 0032 
V 5-9 Silicon : BC 107 VB 0032 Jack, Coaxial for connection 
Vv 10 Germanium ; AFY 37 VB 0034 BNC and Cathode follower JP 0029 
VA? i : AF 139 VB. 0033 Jack, Twinax JP 0033 
V 20 ‘ ; AFY 37 VB 0034 Jack, 6 pole JP 4705 
V2) . : 2NS02A VB 0035 Loudspeaker HP 0014 
V 22,23,25 : 8 2N2374 VB 1022 Meter, moving coil IM 2501 
V 28,29 Silicon ‘ 40310 VB 0256 Narrow Band Filter 11.3 MHz ZU 0002 
Ms face 2 ; A ve sate Plug, BNC coaxial, 75 Q JJ 0121 
o. PI i 
V 41,42 Meter Lamp 6.3V/0.25A VS 1273 Hee ace Sa ahel ripe 
V 43 Neon Lamp ov VS_ 8001 Power Cord. EUR AN 0005 
V 50 Wideband-Triode EC 1000 VA 0078 PaverGard. ISA AN 0006 
Power Transformer TN 9191 
PRINTED CIRCUIT: Reduction drive UF 0001 
Emitter Follower XC 0217 Test Probe UA 0124 
IF and AF Amplifier XC 0212 ; 
Mixer XC 0215 
Power Supply XC 0309 
XC 0217 with components ZE 0007 
XC 0212 " us 8002006 
XCO215 ae : 8122006 
XC 0309 " . 801 2006 
COILS: 
1 Oscillator o.l - 6 MHz ZS 0065 
2 6=- 15 MHz ZS 0066 
3 u! 15 = 30 MHz ZS 0067 
4 W 30 - 50 MHz ZS 0068 
5 50 - 84 MHz ZS 0069 
6 : 84 - 135 MHz ZS 0070 
7 ha 135 - 230 MHz ZS 0089 
L2,4-21 Choke 30 pH LJ 0008 
L 25 Filter 30 pH LB 0556 
L 26 * LB 0557 
27, " LB 0558 
V2 DC Converter LB 0559 
1 and 2 Amplifier ZS 0080 
3 IF Amplifier ZS 0086 
Discriminator ZS 0079 
Mixer ZS 0087 
Ref. Oscillator ZS 0085 
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